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FIRE SHIELD METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a divisional of US. patent application 
Ser. No. 10/737,769 ?led Dec. 18, 2003 now US. Pat. No. 
7,040,576, the entire speci?cation of Which is incorporated 
by reference herein. 

FIELD OF THE INVENTION 

The present invention relations to the provision of ?re 
protection and, more particularly, to a body containing a 
pressurised ?uid. 

BACKGROUND OF THE ART 

Although in-?ight occurrences of ?re are rare, both pru 
dence and government regulation dictate that ?re protection 
be provided onboard aircraft. Onboard ?re protection mea 
sures should ideally be not only effective but also light 
Weight, extremely reliable, loW maintenance and loW cost, 
among other things. The use of ?reproof or ?re-resistant 
materials is often proposed for use in ?re risk areas such as 
oil coolers and heat exchangers containing ?ammable ?uids 
(such as fuel), hoWever the use of such materials typically 
adds unWanted Weight and cost. Nonetheless, this solution 
does offer satisfactory reliability essentially because its 
achieves ?re protection self-su?iciently and automatically. 
Still, improvement in cost and Weight remain desired. 

SUMMARY OF THE INVENTION 

The present application is aimed at providing improved 
?re protection for heat exchanger and other onboard equip 
ment having matrix surface(s) Within an aircraft ?re Zone 
Which may be exposed to direct ?ame impingement in case 
of a ?re event. This therefore alloWs the use of non-?re proof 
materials, if desired. 

In one aspect, the present invention provides a ?re pro 
tection apparatus for an aircraft engine air-cooled heat 
exchanger located in a compartment, the heat exchanger 
having an air-entry inlet facing the compartment and a 
?ammable ?uid contained therein, the ?uid being pressur 
iZed during engine operation, the ?re protection apparatus 
comprising: a cover mounted adjacent the heat exchanger 
and moveable betWeen at least an open position and a closed 
position Wherein the cover substantially covers the air-entry 
inlet and thereby adapted to at least partially block ?ames in 
the compartment from directly impinging the heat 
exchanger; and a cover-moving assembly adapted to move 
the cover betWeen the open and closed positions, the cover 
moving assembly communicating With pressure of said ?uid 
inside the heat exchanger, said pressure providing a primary 
moving force to the cover-moving assembly. 

In another aspect, the invention provides a ?re protection 
apparatus for a compartment of an aircraft, the ?re protec 
tion apparatus comprising: at least one shield member 
adapted to substantially block impingement of ?ames of a 
compartment ?re on a body When the at least one shield 
member is in a closed position; and actuation means for 
moving the at least one shield member betWeen said closed 
position and an open position, the actuation means partially 
comprising a source of pressure generated on the aircraft for 
a ?rst purpose unrelated to operation of said actuation 
means. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
In another aspect, the invention provides a method of 

protecting a body from ?re impingement in an aircraft 
compartment, the method comprising the steps of providing 
a moveable cover to selectively cover the body, the cover 
moveable betWeen at least an open and a closed position, 
generating a ?uid pressure for a ?rst purpose, and using said 
?uid pressure to move the cover to one of said positions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic vieW of a passive cooling system for 
an auxiliary poWer unit incorporating the present invention; 

FIG. 2 is an enlarged portion of FIG. 1, shoWing a ?rst 
embodiment of an apparatus according to the present inven 
tion; 

FIG. 3a is an isometric vieW of the apparatus of FIG. 2; 
FIG. 3b is a schematic side cross-section vieW of the 

apparatus of FIG. 3a; and 
FIGS. 4ai4c are schematic side vieWs of alternate 

embodiments of the present invention. 

DETAILED DESCRIPTION 

The present invention Will noW be described With refer 
ence to the ?re protection of an oil cooler for an aircraft 
auxiliary poWer unit (APU), hoWever it Will be understood 
that the invention is applicable to other aircraft heat 
exchangers using air as the cooling medium, and particularly 
those used to cool onboard ?ammable ?uids. The present 
invention is related to co-pending patent application Ser. No. 
10/370,803 ?led 20 Feb. 2003, commonly assigned here 
With, and the contents of that application are incorporated 
herein by this reference. 

FIG. 1 schematically illustrates a passive cooling system 
for an auxiliary poWer unit 10. Auxiliary poWer unit 10 is 
positioned in a compartment 12, Which is located in the aft 
fuselage of an aircraft 14 having an exterior surface 16. 
Compartment 12 is separated from the rest of the fuselage by 
a ?reWall 18, and exterior surfaces 16 of aircraft 14 form the 
remaining Walls of compartment 12. Auxiliary poWer unit 10 
typically includes a load compressor 20, a poWer compres 
sor 22 and a turbine 24. An oil cooler 26 is provided to cool 
oil (not shoWn) used by auxiliary poWer unit 10, as Will be 
described further beloW. Typically, an intake duct 30 extends 
betWeen an intake opening 32 in exterior surface 16 and 
auxiliary poWer unit 10, and de?nes an air?oW passage 34 
through Which auxiliary poWer unit 10 draWs combustion 
air. Intake opening 32 typically permits air to ?oW in the 
direction of the arroWs under the in?uence of auxiliary 
poWer unit 10 itself (ground operation) or the air stream of 
the aircraft and the auxiliary poWer unit (?ight operation). 
Intake duct 30 also optionally includes an integral inlet 
scoop 60 mounted therein to divert a portion of the air 
?oWing through air?oW passage 34 into compartment 12 via 
a compartment outlet 50. Auxiliary poWer unit 10 also has 
an exhaust exit 70 positioned in an exhaust passage 74 
leading to the exterior of aircraft 14. An eductor 80 is 
positioned betWeen exit 70 and oil cooler 26. 
When auxiliary poWer unit 10 is in operation, high-speed 

exhaust exiting at 70 creates a loW-pressure region in 
eductor 80. The loW-pressure region in eductor 80 causes air 
to be draWn from compartment 12 and through oil cooler 26, 
entering a compartment side 27 of the oil cooler 26 and then 
exiting from an eductor side 28 into eductor 80. The cooling 
air is then mixed With the exhaust from auxiliary poWer unit 
10 and expelled into the ambient environment. Oil passing 
through the oil cooler 26 is thus cooled by the air ?oW and 
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kept Within a desired operating temperature range. Oil cooler 
may be provided of any suitable material, preferably a ?re 
resistant material and preferably also clad With a ?reproof 
material and insulation, hoWever unlike the prior art the 
material of oil cooler 26 itself need not be ?reproof, as 
additional ?re protection means are provided, as Will noW be 
described. 

Since air is draWn from the compartment 12 into heat 
exchanger 26, heat exchanger 26 must be provided With 
?reproo?ng to protect against any damage that may be cause 
in the unlikely event a ?re breaks out in compartment 12 or 
the engine 10. Accordingly, a ?re protection system 90 and 
an actuator system 100 is provided to selectively cover oil 
cooler 26 in the event of a ?re. 

Referring noW to FIG. 2, to prevent direct ?ame impinge 
ment one embodiment of ?re protection system 90 includes 
a plurality of moveable louvers or blinds 92 closable by 
actuator system 100, as Will be described further beloW. 
Referring to FIG. 3a, ?reproof louvers members 92 are 
housed in a preferably ?reproof metal frame 93 and are 
installed over the air inlet 27 of oil cooler 26. Louvers 92 are 
linked together through linkages 94 and thereby also connect 
to actuation system 100. The louvers 92 are preferably steel 
doors provided in a ?reproof thickness. Fire protection 
system 90 is of course designed to permit a necessary air?oW 
therethrough, When in the ‘open’ position, to permit proper 
operation of oil cooler 26. 

Actuation mechanism 100 uses ?uid pressure Within oil 
cooler 26, (i.e. the pressure of the media being cooled), to 
convert pressure into motion useable to actuate the louvers 
via linkages 94, as described beloW. Actuation mechanism 
100 in this embodiment is biased to the ‘closed’ position by 
one or more springs 95, and pressure from oil cooler causes 
actuator contraction With su?icient force to cause linear 
motion of linkages 94 to open the louvers, as Will be 
described beloW. Actuation mechanism 100 also may 
optionally incorporate a mechanical stop (not shoWn) to 
prevent over-travel of the device. 

Referring to FIG. 3b, in this embodiment ?uid actuator 
100 is an integral directly-communicating cylinder, in Which 
pressure “OP” of oil in oil cooler 26 directly moves a piston 
100' connected to a cylinder rod 100" connected to linkage 
94 (the schematic ?gure is greatly simpli?ed, but its teach 
ings Will be apparent by the skilled reader). 

The operation of the present embodiment Will noW be 
described. When APU 10 is not operating, oil in cooler 26 
is substantially un-pressuriZed and thus no ?uid pressure is 
applied to actuation mechanism 100. Therefore, louvers 92 
are biased by springs 95 to the closed position to cover inlet 
27 of oil cooler and thereby prevent air ?oW from passing 
pass through oil cooler 26. Once APU 10 operation is 
commenced, operating ?uid pressure in oil cooler 26 causes 
actuation mechanism 100 to move louvers 92 to their fully 
‘open position’. At APU engine shutdoWn, ?uid pressure in 
oil cooler 26 Will decay and actuation mechanism 100 Will 
consequently lose pressure, permitting springs 95 to close 
louvers 92. 
As the skilled reader Will understand, ?reproo?ng regu 

lations typically require that a component pass both a 
5-minute engine-operating test, at the Worst operating con 
ditions, and a l0-minute ?re exposure test With the engine 
not operating. The present invention preferably provides ?re 
resistance to oil cooler 26 during the running test by con 
struction (eg the use of ?re-resistant materials and insula 
tion in its construction, etc.) and by providing a pre-selected 
minimum cooling ?oW Within the cooler matrix With APU 
10 running. When the engine is not in operation, ?re 
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4 
protection is preferably provided by closure of louvers 92 as 
described above. Fire proo?ng is thereby provided using the 
principle of ?ame arrestor in that ?re protection system 90 
is brought to closed position automatically as a consequence 
the engine shutdoWn, Which is performed after the ?rst 5 
minutes of test. 

Other embodiments of the present invention are available. 
Any number (including one) of louvers 94 may be provided 
so as to substantially shield the cooler from a ?re in the 
compartment When closed. Since ?re protection system 90, 
When closed, protects the heat exchanger 26 from direct 
impingement by a compartment ?re, the heat exchanger to 
be made of less ?re-resistant material such as aluminum, 
which offers bene?cial Weight and cost savings. 

Referring noW to FIGS. 4ai4c, additional embodiments 
are shoWn, and Which are also described in more detail in the 
incorporated co-pending application Ser. No. l0/370,803 
and thus Will be described only brie?y here. In the embodi 
ment shoWn in FIG. 4a, ?re protection system 90 includes 
“cabinet” type doors 96 closed by an actuation system 100 
including a pneumatic cylinder (not shoWn) driven by trans 
lated hydraulic pressure from oil cooler 26. FIG. 4b shoWs 
an embodiment of ?re protection system 90 Which includes 
an iris-like sliding plate enclosure 98 (shoWn only partially 
closed) activated by an actuation system 100 Wherein the 
driving pressure is not sensed directly from the oil cooler, 
but from another pressurized ?uid system (not shoWn) of 
APU 10. FIG. 4c shows an embodiment of ?re protection 
system 90 Which includes a ?reproof in?atable bladder 99 
comprised of a ?reproof material actuated by actuation 
system 100 Which includes an actuation system 100 Which 
uses pressure from oil cooler 26 as an in?ation pressure 
(preferably using suitable conversion means, such as may 
convert oil pressure into air pressure). NomexTM material is 
one example (a trademark of E.l. du Pont de Nemours and 
Company) of a suitable ?re proof material. 

Still further embodiments and modi?cations of the present 
invention are available. For example the ?ame arrestor 
portion 90 may be any suitable mechanism or apparatus that 
Will cover or protect the matrix from direct ?ame impinge 
ment. Actuation system 100 may likeWise be any suitable 
mechanical, hydraulic, pneumatic or electrical mechanism 
that uses a pre-existing ?uid pressure, preferably though not 
necessarily in the heat exchanger, generated as for another 
purpose in aircraft/engine operation, and used in a dual 
function by the present invention to generate motion to 
cause a change in position or state of the ?re protection 
apparatus. The present invention is presented as bene?cial to 
passive cooling systems of the type shoWn generally in FIG. 
1. It Will be appreciated, hoWever, that air may be provided 
in any number of Ways to the compartment. For example, 
scoop 60 and outlet 50 may be absent, and instead a separate 
conduit (not shoWn) provided Which independently supplies 
air to compartment 12 (as shoWn, for example, US. Pat. No. 
6,092,360), or alternately, a louver (not shoWn) may be 
provided in exterior surface 16 of the aircraft (as shoWn, for 
example, US. Pat. No. 5,265,408). The means by Which air 
is supplied to compartment 12 is not important to the present 
invention. Other modi?cations available to the present 
invention include, but are not limited to the fact that the 
protected system may be a passive of actively cooled 
system, may be ducted or unducted, may be an APU, engine 
or other aircraft system presenting ?re risk, may be con 
structed of any suitable materials, and may be provided With 
the capability of intermediate-positions (e.g. partially 
closed, etc.) if desired. The scope of the appended claims is 
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not intended to be limited, therefore, only to the speci?c 
exemplary embodiments described above. 

The invention claimed is: 
1. A method of protecting a heat exchanger from ?re 

impingement in an aircraft compartment, the method com 
prising the steps of: 

providing a moveable cover to selectively cover at least a 
portion of an inlet of the heat exchanger, the cover 
moveable betWeen an open and a closed position; 

generating a ?uid pressure in a ?uid be cooled by the heat 
exchanger, and circulating said ?uid through the heat 
exchanger using said ?uid pressure; and 

using said ?uid pressure to move the cover to at least one 
of said open and closed positions. 

2. The method as de?ned in claim 1, further comprising 
using the ?uid pressure to move the cover to the open 
position. 

6 
3. The method as de?ned in claim 1, further comprising 

detecting a lack of ?uid pressure and moving the cover to the 
closed position When the lack of ?uid pressure is detected. 

4. The method as de?ned in claim 3, further comprising 
measuring a pressure level of the ?uid pressure, and moving 
the cover to the closed position When the pressure level 
drops beloW a predetermined value. 

5. The method as de?ned in claim 1, further comprising 
biasing the cover toWards to the closed position. 

6. The method as de?ned in claim 1, Wherein the body is 
a heat exchanger, the step of providing further comprising 
mounting the cover adjacent an air-entry inlet of the heat 
exchanger facing the aircraft compartment. 


